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Studies on the verification test (Kahn (1)) for the detection of false positive
reactions in the serology of syphilis led us to investigate the extent to which it is
possible to increase the number of these reactions given by a serodiagnostic test
by increasing the sensitivity of the test. Several modified procedures of a
serodiagnostic test were thereupon devised which gave increasing numbers of
positive reactions in the absence of syphilis. In this article three such pro-
cedures are presehted, and the results obtained with nonsyphilitic human and
animal sera.
INCREASING NONSPECIFIC SENSITIVITY (FALSE POSITIVES) BY THE USE OF EX-
CESSIVELY SENSITIVE ANTIGENS
In the course of preparation of tissue extract (Kahn) antigens in this labora-
tory, some have been found to be of such excessively nonspecific sensitivity as to
be unfit for use in the serodiagnosis of syphilis. Excessive sensitivity of antigens
is apparently due to changes in the beef heart powder. Ageing of the powder,
especially at 37°C., tends to so modify it as to produce these highly sensitive
antigens. The necessary duration of such ageing Varies with the lot of beef heart
powder. Generally, three months ageing of the powder at 37°C. is necessary and
the degree of excessive sensitivity of an antigen prepared from this powder may
reach 20 to 40 per cent in nonsyphilitic cases.
In the experiment herewith reported, excessively sensitive antigens were used
with Kahn-negative sera obtained from the serological laboratory of the Uni-
versity Hospital. The standard Kahn procedure was employed.
Table 1 presents the results obtained with three different excessively sensitive
antigens in the examination of a total of 931 Kahn-negative sera. The tests with
antigen 1 gave 24.3 per cent positive and doubtful reactions; with antigen 2 gave
17.7 per cent and with antigen 3 gave 41.3 positive and doubtful reactions. The
results of this experiment show that it is possible to sufficiently step up the
sensitivity of a serodiagnostic test by the use of specially prepared tissue extract
antigens to obtain as many as 40 per cent of false positive reactions.
INCREASING NONSPECIFIC SENSITIVITY BY THE USE OF EXCESSIVELY SENSITIVE
ANTIGENS AND BY PERFORMING THE TESTS AT LOW TEMPERATURE
If serologic tests are performed at a temperature close to 0°C., there is a marked
tendency to obtain nonspecific reactions. The number of these reactions gener-
1 Read at the Fifth Annual Meeting of the Society for Investigative Dermatology, At-
lantic City, N. J., June 9, 1942.
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ally ranges from 2 o 4 per cent if standard Kahn antigen is employed with
Kahn-negative sera, but the number is far greater with an excessively sensitive
antigen. In carrying out tests at low temperature, it is important to bring the
reagents to a temperature not higher than 1°C., before their use, and also to chill
the pipettes and tubes employed in the tests.
Table 2 gives the results obtained with 655 Kahn-negative sera by the use of
excessively sensitive antigens with performance of the tests at 1°C. It is seen
that under these experimental conditions the degree of nonspecific sensitivity is
greatly increased. Excessively sensitive antigens 1 and 2 with nonspecific
TABLE 1
Serologic reactiofl8 given by excessively sensitive antigens
Sera employed were negative with Kahn standard and presumptive tests
NUMBER OP SERA ANTIGEN NUMBER POSITIVEAND DOUBTFUL NEGATIVE
PER CENT POSITIVE
AND DOUBTFUL
206 1 50 156 24.3
243 2 43 200 17.7
482 3 199 283 41.3
TABLE 2
Serologic reactions given by excessively sensitive antigens with Kahn-negative sera when tests
are carried out at low temperature
REACTIONS AT 1°C.
NUMBER OF SERA
206
449
ANTIGEN NUMBER
1
2
PER CENT POSITIVE
AND DOUBTFUL
83.5
80.2
Positive and
170
367
doubtful I Negative
36
82
TABLE 3
Serologic reactions given by excessively sensitive antigens with Kahn-negative unheated sera
when tests are carried out at low temperature
NUMBER OF SERA ANTIGEN NUMBER
REACTIONS AT 1°C.
PEE CENT POSITIVE
AND DOUBTFUL
PoSitive and doubtful I Negative
216
209
1
2
206 10
205 4
95.3
98.0
sensitivities of 24.3 and 17.7 per cent, respectively, when the tests were carried
at room temperature (table 1), showed an increase in the nonspecific sensitivity
to about 80 per cent when the tests were carried out at 1°C.
INCREASING NONSPECIFIC SENSITIVITY BY THE USE OF UNHEATED SERA WITH
EXCESSIVELY SENSITIVE ANTIGENS WITH PERFORMANCE OF THE TESTS AT
LOW TEMPERATURE
The nonspecific sensitivity was further increased by performing the tests with
unheated sera instead of sera that had been heated for 30 minutes at 56°C. It is
evident from table 3 that 425 Kahn-negative sera, when examined in an unheated
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state at low temperature, with excessively sensitive antigens, gave 95 and 98 per
cent nonspecific sensitivity, respectively.
NONSPECIFIC SENSITIVITY WITH ANIMAL SERA WHEN TESTS ARE PERFORMED AT
LOW TEMPERATURE
Thus far, the experiments were limited to the use of human Kahn-negative
sera. In the following experiments, sera of hogs, chickens, horses, calves and
rabbits were employed. The tendency of these animals to give nonspecific
reactions when the tests were performed at low temperature with standard Kahn
TABLE 4
Serologic reactions with animal sera when tests are carried out at low temperature
NUMBER OP SERA SOURCE
POSITIVE WITH EARN TEST POSITIVE AT 1°C.
Number Per cent Number Per cent
144
146
21
14
131
Hog
Chicken
Horse
Calf
Rabbit
96
30
19
1
46
66.5
20.6
90.5
7.2
35.0
133
110
21
8
96
92.4
75.4
100
57.2
73.3
Doubtful readings included with negative reactions.
TABLE 5
Serologic reactions with unheated animal sera when tests are carried out at low temperature
NtTh(BER OP SERA SOURCE
POSITIVE WITH KARM TEST POSITIVE AT 1°C.
Number Per cent Number Per cent
105
101
11
15
22
Hog
Chicken
Horse
Cow
Rabbit
22
91
11
15
12
20.9
90.1
100
100
54.5
87
100
11
15
22
82.9
99.0
100
100
100
Doubtful readings included with negative reactions.
antigen was found to be so marked that it was not necessary to resort to the use
of excessively sensitive antigens.
Table 4 gives thç results obtained with the Kahn test performed at room tem-
perature and at 1°C., respectively. It is evident that the nonspecific sensitivity
of the tests performed at 1°C. was increased considerably over the sensitivity of
the tests performed at room temperature. The increase in the sensitivity shown
by hogs was from 66 to 92 per cent; by chickens from 20 to 75 per cent; by horses
from 90 to 100 per cent; by calves from 7 to 57 per cent and by rabbits from 35
to 73 per cent.
When similar tests were performed with unheated animal sera (instead of sera
heated for 30 minutes at 56°C.) further increases in nonspecific sensitivity were
noted in the case of chickens and rabbits (table 5). Chickens showed an increase
in sensitivity from 75 to 99 per cent and rabbits from 73 to 100 per cent.
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The results in tables 4 and 5 represent different groups of animals. This fact
helps to explain the different sensitivities shown by the animals of the same
species.
DISCUSSION
We have seen that nearly 100 per cent of nonspecific reactions can be elicited in
human beings and in certain lower animals by means of simple modifications of a
serodiagnostic test. It would appear that there exists a universal serologii
reaction which is nonspecific in nature. An outstanding characteristic of this
universal reaction is that it is manifested at low temperature (1°C.). It was seen
elsewhere (1) that false positive reactions obtained with serodiagnostic tests are
also manifested under the same conditions of low temperature. This common
characteristic between the universal reaction obtained with modified serologic
procedures and false positives obtained with serodiagnostic testswould indicate
a close relationship between these two types of reactions, and the universal reac-
tion may indeed be the basis of false positives.
SUMMARY
1. The number of false positive reactions (nonspecific sensitivity) of a sero-
diagnostic test for syphilis can be readily increased by various modifications of
the test. The use of excessively sensitive antigens may result in as high as 40
per cent of false positive reactions. The use of such antigens combined with the
performance of the tests at 1°C., may result in about 80 per cent of false positive
reactions. If, in addition, unheated sera are employed (instead of sera heated for
30 minutes at 56°C.), the nonspecific sensitivity may approach 100 per cent.
2. When a serodiagnostic test for syphilis is employed with animal sera (hog,
chicken, horse, cow and rabbit) and the test is carried out at 1°C., close to 100
per cent of nonspecific sensitivity is obtained.
3. These findings suggest the existence of a universal serologic reaction which
may afford a basis for false positives obtained with serodiagnostic tests.
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